Stabilizing or destabilizing oligodeoxynucleotide duplexes containing single 2'-deoxyuridine residues with 5-alkynyl substituents.
The 5-position of pyrimidines in DNA duplexes offers a site for introducing alkynyl substituents that protrude into the major groove and thus do not sterically interfere with helix formation. Substituents introduced at the 5-position of the deoxyuridine residue of dU:dA base pairs may stabilize duplexes and reinforce helices weakened by a low G/C content, which would otherwise lead to false negative results in DNA chip experiments. Here we report on a method for preparing oligonucleotides with a 5-alkynyl substituent at a 2'-deoxyuridine residue by on-support Sonogashira coupling involving the fully assembled oligonucleotide. A total of 25 oligonucleotides with 5-alkynyl substituents were prepared. The substituents either decrease the UV melting point of the duplex with the complementary strand or increase it by up to 7.1 degrees C, compared with that of the unmodified control duplex. The most duplex-stabilizing substituent, a pyrenylbutyramidopropyne moiety, is likely to intercalate but does not prevent sequence-specific base pairing of the modified deoxyuridine residue or the neighboring nucleotides. It also increases the signal for a target strand when employed on a small oligonucleotide microarray. The ability to tune the melting point of a DNA dodecamer duplex with a single side chain over a temperature range of >11 degrees C may prove useful when developing DNA sequences for biomedical applications.